v-myc and v-raf act synergistically to induce B-cell tumors in pristane-primed adult BALBC mice.
In a variety of systems, evidence is accumulating which suggests that neoplastic transformation requires the action of two or more genes such as mutated or over-expressed proto-oncogenes. To determine whether the cytoplasmic serine/threonine kinase oncogene raf could complement a deregulated myc gene and induce tumors in adult mice, BALBC mice were primed with an intraperitoneal (ip.) injection of mineral oil (pristane) and then given an ip. injection of a retroviral construct, J1, J2 or J5, which expresses either v-raf (J1), v-myc (J5) or both (J2). The J1 virus induced no tumors in 150 days in 38 mice, except for 5 helper virus-associated T-cell lymphomas. Under identical conditions the J5 virus, which expresses only v-myc, induced exclusively monocytic neoplasms in 93% of 15 mice. The J2 virus expresses both v-myc and v-raf and caused equal numbers of monocytic and B cell tumors in 66% of 30 mice. Under these conditions, it appears that v-raf expression acts synergistically with v-myc to induce the transformation of B cells, which neither oncogene could do alone. The J3 virus, which originally contained a complete v-myc and an inactivated v-raf, can induce tumors of later stage B cells (plasmacytomas, Potter et al., 1987). Recent studies of virus recovered from these plasmacytomas (called the J3V1 virus, Troppmair et al., 1989) show that the J3 virus has undergone deletions which have reactivated v-raf in a mutated form. Only J3V1, not J3, induced tumors in vivo. Our data presented here corroborate Troppmair et al. and extend Potter et al. (1987) which reported that J3 (presumably J3V1) induced 10% myeloid tumors and 90% plasmacytomas. In light of the discovery, our J2 and J3 data indicate that in combination with the same form of v-myc, different forms of v-raf induce different spectra of tumors.